
UNCLASSIFIED

AD NUMBER

CLASSIFICATION CHANGES
TO:
FROM:

LIMITATION CHANGES
TO:

FROM:

AUTHORITY

THIS PAGE IS UNCLASSIFIED

AD105206

UNCLASSIFIED

CONFIDENTIAL

Approved for public release; distribution is
unlimited.

Distribution authorized to U.S. Gov't. agencies
and their contractors;
Administrative/Operational Use; 31 MAY 1956.
Other requests shall be referred to Dept. of
the Air Force, Attn: Public Affairs Office,
Washington, DC 20330.

OSD ltr 2 Aug 1960 ; CRREL ltr 20 Oct 1970



UNCLASSIFIED 

Reproduced 

luf, ike 

ARMED SERVICES TECHNICAL INFORMATION AGENCY 
ARLINGTON HALL STATION 
ARLINGTON 12, VIRGINIA 

CLASSIFICATION  CHANGED 
TO        UNCLASSIFIED 
FROM     CONFIDENTIAL 

PER  AUTHORITY  LISTED JN_ 
SBC. OF ESFENSE MEMO.    2 ADO. 60 p 

UNCLASSIFIED 



'***»& 

flinüdemces I echnical imoiina 
Reproduced  by 

DOCUMENT SERVICE CENTER 
KNOTTBUILDING. DAYTON. 2, OHIO 

TM. *«* M the Proper« o.*e ^^^^Ä^^nÄ'V^ 
raionof he contract »-«^ ^ "ta^"^° "^.ir^I   lotormatlon Agency. 

NO F ESPONSIBILrrY, NOR ^ OWJOATION OTA^. OR b. ANY WAY SVi PUEC . HE 

isn^ 



'! 

1 

_^_ ....     mfm   m i 0*'m ii i i ■**■ 

)riCE£ THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE 

irii>NAL DEFENSE OF THE UNITED STATES WITHIN THE MEANING 

1 TEE ESPK  TAGE LAWS, TITLE 18, Ü.S.C., SECTIONS 793 and 794. 
t 

12 THANSMISSION OB THE REVELATION OF ITS CONTENTS IN   - 

I MANNER TO AN UNAUTHORIZED PERSON IS PROTÄBITED BY LAW. 

— mmmmmm 

>, 

#% 
.. ....•" 

• « 

r. 
._r 

^^(»■ii 



y 

>- 

<C 

CONFIDENTIAL 
1 

Q m B 

s NOW 

CE AND 

II 

ERMAFROST 

ESEARCH 

STABLISHMEMT 

JUL ^6 1906 

56AA      33550 

CONFIDENTIAL  



CONHDENTIAL 
Regrading data cannot be predetermined 

Special Report 20 

OBSERVATIONS ON 
PROJECT LAKE HAZEN 

Report prepared for Northeast Air Command, 
U.   S.   Air Force 

by 

James A.   Bender 

Chief,  Snow and Ice Basic 
Research Branch 

May 1956 

SNOW ICE AND PERMAFROST RESEARCH ESTABLISHMENT 
Corps of Engineers,  U.  S.   Army 

1215 Washington Avenue 
»Vilmette,  Illinois 

CONFIDENTIAL        ^^^ 
56AÄ     33550 



CONFIDEHTIAL 
' 

    OBSERVATIONS ON PROJECT LAKE HAZEN 

by 

James A.   Bender 

AUTHORITY 

Operations order serial no,   5-56,   Headquarters,  Northeast Air 
Command.   APO 862,   New York,  New York,   15 March 1956 
(CONFIDENTIAL)  established project LAKE HAZEN and gave it the 
following mission: 

"To determine suitable areas on sea ice and/or frozen lakes in 
polar regions that are capable of supporting the operation of heavy air- 
craft (100,000 to 200,000 pounds)  and conducting the wheel landing tests 
of C-54,   KC-97,   and B-47 type aircraft." 

The Snow Ice and Permafrost Research Establishment 
representative determined the bearing strength of the ice and the snow 
properties. 

PARTICIPANTS 
Lt.   Col.   Robert Wilson,   USA1- ,  NEAC Hqs. — Project Leader 

Wing/Commander Fred Craig,   RCAF,   Air Force Hqs.   Ottawa — 
Canadian Observer 

Mr.   David Barnes,   AFCRC — Geophysicist 

Mr.   James Bender,   S1PRE — Physicist 

The operational orders included a participant from Strategic Air 
Command and it is to be considered unfortunate that such a person was 
not present. 

CHRONOLOGY -  1956 

3-5 April:    Participants gathered at NEAC Headquarters and 
finalized the planning. 

5-7 April:    Participants traveled to Thule AB,   Greenland. 

8 April:    Lt.   Col.   Wilson and Mr.   Bender made a survey of 
North Star Bay (Thule Harbor). 

9-10 April:    Equipment and supplies were assembled for the Lake 
Hazen trip. 

10 April:    Mr.   Bender was an observer on a C-54 flight over 
northern Greenland looking for T-2 Ice Island. 

11-15 April:    Partv landed at Lake Hazen,   made survey,   and returned 
to Thule AB. 

17 April:    Participants  started to return to their respective 
headquarters. 
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NORTH STAR BAY (THULE HARBOR) 

A survey was made on a line starting from Mount Dundas and 
proceeding toward Saunder Island.    Ice and snow measurements were 
made every 0. Z mile.     The data are shown in Table I.    As there was 
only a shallow snow cover,   it wr     possible to make the survey using a 
jeep. & 

Table I 
Distance Ice Snow 

from Dundas      Thick- Ice Snow Snow 
(miles)        ness  (in. )  Temp  (0F)  Depth (in.) Characteristics 

0: 5 40 12 6 3 in.  hard snow, 
3 in.  depth hoar 

0- 7 43 11 3 3 in.  hard snow 
0-9 46 12 3| 3^ in.   hard snow 

40l 10 H Z\ in.  hard snow 
• 27-* 13 5 ^ ^n-   80^ snow, 

2 in.   depth hoar 

37! {fr Q 4 in.   hard snow, 
1.3 j 5 in.   depth hoar 

472 9 Zf 2| in.   hard snow 

1* ^ 42z 12 5 5 in.   hard snow 

The density of the snow varied from 0. 2-0. 3 g/cm3 for the depth 
hoar to 0.4 for the hard wind-packed snow.     Rammsonde readings varied 
from values of 1 9 to      \ 

Capabilities 

The conditions as noted on 8 April 1956.   if care is taken to avoid 
the healed cracks,   would allow the following:** 

(1) Regular operation on unprepared ice surfaces of C-47,   C-Sl 
and C-119 type aircraft. 

(2) Emergency operation of KC-97,   C-124,   and B-47 type aircraft. 
although the landing of a B-47 would be considered rather hazardous on 
the unprepared surface because of the high landing speed and the 
relatively unstable landing gear configuration for rough surfaces. 
Recommendations 

In order to fully utilize the capabilities of the ice,   an area of the bay 
ice should be cleared of snow each winter and kept cleared,   and weekly 
ice surveys  should be made.     This would provide the following: 

♦ This was a healed crack 30 in.   wide,   originating from Dundas and 
extending southeast across the bay. 
** For additional general information see SIPRE Report 36,   Airfields 
on floating ice sheets  (1956).   
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a      increase in ice thickness   (and consequently increase in bearinc 

Capacity)  due to the removal of the insulating layer of snow Dearing 

b.     the avaüabüxty of an emergency landing strip for aircraft 
developing trouble xmmediately after take-off.     It is thought that,   if 
such a .trip had be       available m  1955)   ^ crash ^       « ^ 
shortly after take-off could have been avoided- 

c      the availability of an airstrip if the main Thule strip should be 
out of commission. 

SEARCH FOR T-2 ICE ISLAND 

An ice island that may have been T-2 had been observed on radar 
near 82°  25-N and 54°   30' W a few weeks earlier.     On theleturn"f a 
regular C-54 resupply flight from NORD,   a  search was made for the 
island over the northeast coast of Greenland on a line from NORD to 

T-V^/Äei7 WaS ^^ ^^  bUt n0 1Ce iSland """Ponding to 

LAKE HAZEN 

Lake Hazen is a fresh water lake approximately 45 miles long and 
10 miles across at its widest  (see Fig.   1).     It has a total area of over 
350 square miles.    Although mountains of the Garfield and United 
States Range tower over the Jake from the north and northwest    the 
remainder of the land surrounding it ia comparatively low.   whch makes 
for unusually good approach conditions.     The important 7tr£*Ric 
location of the lake is easily recognized when viewed on a top S the 
world projection,   as  shown in Figure 2. 

accomnlLtriü I955, Per80Pnel oi th^ Northeast Air Command. 
^CanTdaT th. n1"^1"^^^11^8 0f the DefenCe ******<* Board 
survevof'l^    H H.ydrograPh^ Office,   and SI PRE.   carried out a 
2 hours ln a 8ki-Wheel C-47'   remaining down for about 

44 davA1^5 ^^ ll56,   a Party Was lancled and camped there for 
measured    7 S    ' l^^ by trian8le)-     The observations and 
Sken   th^ .are ShuWn ln TableS U and m'   along with data previously 
Figure  1     ^v

ltlons ^«re measurements were taken are shown on ' 
dU^ram^   H     ii    f^" 0f the  SnOW conditions are shown 
e^de^. indw/ lnJl«Ye 3-     In a11 of the current ca^s.   there was 
no   meUeidurln^h    ^ ^ ^ ^^ 0f the ice Was old ice 'hat had 
eoLTtions of ,H   

g SUrnmer of 1955-     Thi9 is different from the conditions of the previous year,   when only new ice was found      The 

^frm^nd t'h"    " ^ "^ ^U^ the SUmn'er of 1954 was"wrmally 
xn p^rt the dfff "mmer       . 955 ^ ^ C001 Side-     This may also ^P^ 
A f. x I- x ,   f." ln the amOUnt 0f SnOW cover in ^ two years 
crvstalWrV K 

1C^ S!Ctlon was amoved from the lake and the 
crystallographic features will be examined in detail at the SIPRE 
laboratory m Wilmette.   Illinois öi^Kü. 
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Table II 
Date Local Time 

11 April 1956 J800 
2300 

12 April 1956 1400 
1700 

13 April 1956 noQ -|9 

-24 

14 April 1956 0930 f? 

Air Temperature  (0F) 

-25 
-30 
-27 
-28 

1100 
1400 
1800 

0930 
1100 
1300 
1900 

24 
-18 
-20 
-21 

2130 
15 April 1956                       1400 'f? 

1800 ,,. 
27 April 1955                         _ "15 

Table III 

Position* Thilt*      -. ^now Water 

1 

3 

4 

5 

6a 

Thickness Depth 
(in-) (in.) 

72 Hi 
73 

7Z 

71 

7 3 

11 

z 
10 

10| 

0 

9i,   13,   8i 

9- 11 

Depth 
(ft) 

8 

7b 48 - 60 

590 
2 -20 615 

8c 

9ci 
96 

120 12 

* See Fig.   1. 

a. Northeast Air Como-.^^,^        n , . 

Date of Observation:    April~2771 955. 

b. Shackle ton —Arcticjourneys 
Date of Observation:    April 24,   1935. 

C'    DaTeMof5L~ ^TF-^^^4-^^ uate of Observation:    May 22TT9T5; ~~ 

Date of ObservatT^7?-^Frr3Önnvri[7Tri882. 
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Capabilities 

The ice found on  11-15 April  1956 would support aircraft weighing 
up to 500, 000. lbs.     This means that even the heaviest of the U.   S. 
bombers  (B-36 and B-52)   could use this immense natural landing field. 

Because of the amount and condition of snow cover,   landing of 
wheeled aircraft on uncleared areas would not be  recommended. 
Although the snow was only about 10 in.   thick,   the alternate pattern of 
hard,   wind-packed snow with soft,   cohesionless snow would make it 
dangerous for wheeled aircraft. 

However,   the fact that a cleared runway would be necessary is no 
longer considered to be a deterrent (in 1955 the snow cover was only 
about 2 in. ).     There are available several types of small,   high- 
efficiency snow-removal machines which are jeep-mounted,   e.g.   Rolba 
Type II,   manufactured in Switzerland.     One machine of this type  could 
clear a 200 x 10, 000 ft area of the observed snow conditions in 40 hr — 
2  machines in 20 hr.     These machines  could be brought in by ski-wheel 
C-47's,   or paradropped,   and only need one operator each. 

The hours of daylight at a latitude of 820N are shown in Figure 4. 

Based only on a limited amount of meteorological data from the 
Joint Arctic  Weather Stations,   the projected operating periods for 
various type aircraft are shown in Table IV. 

Type of Aircraft 

C-47 
C-54.     C-119 
C-124,   KC-97,   B-47 
B-36 
B-52 

Table IV. 

Projected Operating Period 

15 Oct* through 30 June 
1 Nov through 15 June 
1 Dec through 1 June 
1  Jan     through 20 May 

10 Feb    through 10 May 

It should be emphasized that no actual landings of heavy aircraft 
should be attempted until an actual prior reconnaissance has been made 
by a competent observer. 

Potentialities as a Spartan refueling base 

Technical advances and experiences in the past few years have 
exploded the myth of not being able to operate in the Arctic,   as 
evidenced by such operations as Thule AB,   Greenland Ice Cap stations, 
compacted snow runways,   and the DEW-line.     Lake Hazen would be 
ideal as a refueling station. 

Rubberized collapsible fuel tanks or reinforced plastic sectionalized 
tanks could easily be brought into the area and placed on shore or on 
one of the islands.     Johns Island has cliffs over 60 ft high and would be 
ideal for use in a gravity flow system. 

♦ Because of the uncertainty of this date,   ski landings  could perhaps 
be made along the shore if there  is a snow cover,   and then the ice tested. 

CONFIDENTIAL 
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An airstrip could be cleared and ready for operation in one to two 

days.     VVith 350 sq miles of potential runway,   it would be very easy to 
disperse aircraft. 

The ice surface was extremely level  (no cracks observed)   and the 
top,   old rough ice layer provides a good braking surface. 

The lake is a natural radar target and small passive radar 
reflectors could mark the actual runway. 

Two Jamesway hats  could be erected for emergency conditions and 
perhaps a Butler building to house two snow plows. 

Recommendations 

The ability of Lake Hazen to support the heaviest type of aircrait 
(as noted on  11-15 April 1956),   its  strategic location,   huge size,   and 
good approach conditions are to be considered as established facts. 

From a limited amount of information,   the estimated snow removal 
effort and a projected operating period for various type aircraft have 
been given. 

The meteorological conditions,   the  snow conditions,   and the bearing 
capacity of Lake Hazen the year around are less well known.     Such 
information is necessary if the potentialities of the lake are to be fully 
exploited.     In many years,   the effort required to clear a runway will 
be much less,   and the operating periods for various aircraft much 
longer than shown in this  report.     The following recommendations are 
made to supply the  required information. 

1. Weekly observation flights should be made over the area during 
August to determine the time of break-up  (if any).     Flights should be 
made on 3,   10,   17,   and 24 September  (or the next clear day)   to 
observe freeze-up time.     The projected operating period can be more 
accurately computed when the freeze-up date for the  season is known. 

2. A portable automatic weather-collecting station should be 
installed on Johns Island in late October. 

3. Periodic landings  should be made in the area to service the 
weather station,   to observe snow conditions,   and to measure ice 
thickness   ( 6 ft of ice  can be drilled and measured in  10 min with the 
SIPRE  1-in.   ice drill).     Such investigations could be combined with the 
supply flights to Eureka and Alert. 

4. Erection of a well stocked Jamesway or similar shelter on 
Johns Island would facilitate future investigations. 
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Figure Z.     Top of the world projection. 
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Figure 3.    Snow conditions on 
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Lake Hazen,   13 April,   1956. 
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Figure 4.    Hours of sunlight at Lake Haze: 
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